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(S^ Medicaments. 



@ 3-[2-(dimethylamino)ethyl]-N-nriethyl-1l-l-lndole-5Hrnethanesulphonamide sulphate salt (2:1) and phar- 
maceutically acceptable solvates thereof are disclosed. The compound is of use in the preparation of 
pharmaceutical compositions, particularly for intranasal fomnulations. for use in the treatment of 
oondltbns associated with cephalic pain, in particular migraine. 
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This invention relates to a novel salt of 3-(2-(dimethy1amino)ethyl]-NHnethyl-1H-lndole-5-methanesul- 
phonamide. to pharmaceutical compositions containing it. In particular to compositions adapted for Intranasal 
administration, and to its use in medicine. 

3-[2-(dlmethylamino)ethyt}-N-methyl-1H-indote-5-methanesulphonamide, which may be represented by 
5 the foimula (I) 
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and its physiologically acceptable salts and solvates are disclosed In UK Patent Specification No. 2162522. 
The compound of formula (I) exhibits selective vasoconstrictor activity and is useful In the treatment of migraine. 
Physiologically acceptable salts of the compound of formula (I) specifically disclosed in UK Patent Specification 
20 No. 2162522 are the succinate, hemisucctnate, funrtarate, benzoate, methanesulphonate and hydrochloride 
salts. 

We have now surprisingly found that a particular salt of the compound of formula (I), which falls within the 
scope of the salts described and claimed in UK Patent Specification No. 2162522 but which is not specifically 
disclosed therein, is advantageous for the preparation of certain pharmaceutical compositions, In particular for 
25 intranasal administration. 

The present invention therefore provides 3-[2-(dinr>ethylamino)ethyil-N-methyl-1H-indole-5-methanesul- 
phonamide sulphate salt (2:1), and physiologically acceptable solvates. Including hydrates, thereof. 

In an alternative aspect the invention provides a phannaceutlcal composition comprising 3-[2-(dimethyla- 
mino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide sulphate salt (2:1) or a physiologically acceptable 
30 solvate thereof as active ingredient together with a pharmaceutically acceptable carrier therefor. 

There is also provided as a further aspect of the invention 3-{2-(dimethy1amino)ethyl|-N-methyl-1 H-indole- 
S-methanesulphonamide sulphate salt (2:1) and physiologically acceptable solvates thereof for use in therapy, 
in particular in human medicine. It will be appreciated that use in therapy embraces but is not necessarily limited 
to use of 3-[2-(dimethylamlno)ethyl]-N-methyl-1H-lndole-5-methanesulphonamlde sulphate salt (2:1) or a 
35 physiologically acceptable solvate thereof as an active therapeutic substance. 

In a further aspect there is provided the use of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5- 
methanesulphonamlde sulphate salt (2:1) or a physiologically acceptable soh^ate thereof In the preparation of 
a medicament for use in the treatment of conditions associated with cephalic pain such as cluster headache, 
chronic paroxysmal hemicrania, headache associated with vascular disorders, headache associated with sub- 
40 stances or tiielr withdrawal (for example drug withdrawal), tension headache and In particular migraine. 

We have found that the 3-[2-(dimetiiylamino)ethyll-N-metiiyl-1 H-indole-5-methanesulphonamide sulphate 
salt (2:1) or a physiologically acceptable solvate thereof is surprisingly advantageous when administered 
intranasaliy. 

Oral compositions may be associated with certain disadvantages in the treatment of conditions associated 
45 with cephalic pain. For example, such conditions, particularly migraine, are often accompanied by nausea which 
makes it difficult for a patient to take an oral composition. It is also highly desirable, particularly in the treatment 
of acute conditions, that pharmaceutical compositions have high bioavailability and a rapid and consistent onset 
of action. Rapid absorption can be achieved by parenteral administration but this may be unacceptable to some 
patients, especially if the drug is to be self-administered. Intranasal administration represents a convenient 
50 alternative route for administratton. 

Accordingly, a further aspect of the invention provides a method for the treatment of a mammal, including 
man, comprising intranasal administration of an effective amount of 3-[2-(dimethylamino)ethyl]-N-methyl-1H- 
indole-5-methanesulphonamide sulphate salt (2:1) or a physiologically acceptable solvate thereof in particular 
in the treatment of conditions associated with cephalic pain and in alleviating the symptoms associated there- 
55 with. 

It will be appreciated that reference to treatment is intended to Include prophylaxis as well as the alleviation 
of established symptoms. 

Thus, in a preferred aspect the pharmaceutical composition accotjing to the invention is provided in a form 
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adapted for intranasal administration. 

Intranasal formulations may generally be provided in liquid or in dry powder fomns. Satisfectory intranasal 
formulations must be sufficiently stable, chemically and physically, to be consistently dispensed in accurate 
metered doses, even after prolonged storage with potential temperature fluctuations of between 0 and 40^. 

5 Accordingly, the active ingredient must be compatible with the excipients used in the fonmulation and should 
not aggregate in a manner which would result in a loss of accurate dose delivery, for example by precipitation 
from a liquid fomfiulation or by caking of a powder fonmulation. To maximise retention of an intranasal formulation 
within the nasal passages of a patient after administration, particularly of a liquid formulation, it is desirable to 
deliver the unit dosage of active ingredient within a relatively enroll delivery volume, for example 50-200^l, pref- 

10 erably 100^1 or less. This may necessitate the use of high concentrations of medicament and highly soluble 
active ingredients are therefore advantageous. Clearly, an active ingredient must also be presented in a form 
which is readily absorbed through the nasal mucosa but which is unassociated with any adverse effects such 
as irritancy. 

We have found that for Intranasal administration the salt acccording to the invention may advantageously 
15 be administered In the form of a solution. 

Solutions will generally be aqueous for example prepared from water alone (for example sterile or pyro- 
gen-free water) or water and a physiologically acceptable co-solvent (for example ethanol. propylene glycol, 
polyethylene glycols such as PEG 400). 

Such solutions nnay additionally contain other excipients such as preservatives (for example benzalkonium 
20 chloride and phenylethylalcohol), buffering agents, isotonicity-adjusting agents (for example sodium chloride), 
viscosity enhancing agents. absorptk>n enhancers, flavouring agents (for example aromatic flavouring agents 
such as menthol, eucatyptol, camphor and methyl salicylate in amount of about 0.001 to 0.5% w/w) and 
sweetening agents (for example saccharin in an amount of about 0.01 % w/w to about 1 0% w/w, preferably in 
the range of 1 to 5% w/w). 

25 Preferably solutions according to the inventbn will be sterile and free from preservatives. Sterile fonmu- 
lations may be prepared by methods known in the art, for example by aseptic manufecture or sterilisation of 
bulk products. 

Solutions are applied directly to the nasal cavity by conventional means, for example with a dropper, pipette 
or spray. The formulatk>n8 may be provided In single of multidose form. In the latter case a n>eans of dose meter- 
30 ing is desirably provided. In the case of a dropper or pipette this nnay be achieved by the patient administering 
an appropriate, predetermined volume of the solution. In the case of a spray this may be achieved for example 
by means of a metering atomising spray pump. 

Intranasal admin istratbn may also be achieved by means of an aerosol fomiulation in which the compound 
Is provMed In a pressurised pack with a suitable propeltant such as a chlorofluorocarbon (CFC). for example 
35 dichlorodifluoromethane, trichlorofluoromethane or dichlorotetrafluoroethane, a hydrofluorocarbon (HFC) for 
example 1.1,1,2-tetrafluoroethane or 1.1,1,2.3.3.3-heptafluoro propane cartx>n dioxide or other suitable gas. 
The dose of drug may be controlled by provision of a metered valve. 

Preferably a phanmaceutical compositfon containing 3-{2-(dimethylamino)ethyl]-N-methyl-1H-indole-5- 
methanesulphonamide sulphate salt (2:1) adapted for intranasal administration will be in the form of an aqueous 
40 solution. 

Aqueous solutions of the salt of the present invention adapted for intranasal administration will preferably 
have a pH in the range 4 to 8. Most preferably the pH of aqueous sduttons of the salt according to the invention 
for intranasal administration will be 5 to 7, such as 5.4 to 5.6. Adjustment of the pH of aqueous solutions of the 
hemlsulphate salt of the compound of formula (I) to within the desired range is conveniently effected by addition 
45 of a base, such as an inorganic base, preferably an alkali metal hydroxkie, most preferably sodium hydroxide. 
Thus in a particulariy prefenned aspect the present invention provides an aqueous solution of 3-[2-(dime- 
thylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamkje sulphate salt (2:1) adapted for intranasal 
administration wherein the pH is in the range of 5 to 7. 

It will be appreciated that aqueous solutions of the salt of the present invention may be prepared by dis- 
50 solving the salt in water. Preferably, however, such solutions are prepared by admixture of 1 molar equh^alent 
of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamlde and 0.5 to 0.7 molar equivalent of 
concentrated sulphuric acid, preferably 0.625 molar equivalent of concentrated sulphuric acid, in water. 

Aqueous solutions of the salt of the present invention adapted for intranasal administration will preferably 
contain the salt in a concentratran of 20mgml-i to 500mgml-\ most preferably 25mgmH to 400mgml-\ 
55 It will be appreciated that the precise therapeutic dose of the salt will depend on the age and conditksn of 

the patient and the nature of the condition to be treated and will be at the ultimate discretion of the attendant 
physician. 

However, in general effective doses for the treatment of conditbns associated with cephalic pain, for 
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example acute treatment of migraine, wilt lie in the range of 0.5 to 100 nrig, preferably 1 to 60mg, most preferably 
2 to 40mg of the active ingredient per unit dose which could be administered in single or divided doses, for 
example, 1 to 4 times per day. 

The salt of the present invention may conveniently be presented in unit dose form. A convenient unit dose 
5 fonmulation for intranasal administration contains the active ingredient in an amount of from 0.5mg to 100 mg. 
preferably in the range of 1 to 60mg, most preferably 2 to 40mg, which may be administered to either one or 
both nostrils. Most preferably, 2.5mg to 25mg of the active ingredient is adnmnistered in a single dose to one 
nostril. 

A preferred unit dose formulation may be provided as a single dose in a sealed unit, for example a via! of 

10 glass or plastics material which may be filled and sealed using conventional manufacturing techniques. Alter- 
natively, a sealed vial of plastics material may be produced by fomrvfill-seal technology. Preferably the vial and 
the components of the pharmaceutical fbmnulation filled therein are heat stable. The sealed vial may be steri- 
lised, for example by autodaving at 121^0 for not less than 15 minutes, to provide a sterile unit dosage vial 
which can be assembled into a convenient delivery device prior to use. Preferably the unit dose volume is 50 

IS to 200^1, for example 1 00)il. 

According to one general process (A), the compound of the present invention or a solvate thereof may be 
prepared by reaction of 3-[2-(dimethylamino)ethyl}-N-methyl-1H-indole-5-methanesulphonamrde or a salt or 
solvate thereof with sulphuric acid. The process is desirably carried out in aqueous media, optbnally in the pre- 
sence of an organic soh/ent such as alcohol (for example ethanol or isopropanol). Preferably the compound of 

20 the present invention or a hydrate thereof is prepared by admixture of the free base and sulphuric acid in water. 
According to another general process (B), the compound of the present invention or a solvate thereof may 
be prepared by reaction of a salt of 3-[2-(dlmethy1amino)ethyl]-N-methyl-1 H-indole-5-methanesutphonamide or , 
a solvate thereof with an appropriate sulphate salt, for example a metal sulphate (such as sodium or silver sul- 
phate) or a sulphated ion exchange resin, preferably in an aqueous medium. 

25 Such processes (A) and (B) form further aspects of the present invention. 

In an alternative aspect of the present invention there is provided a pharmaceutical composition in a form 
adapted for intranasal administration which comprises an aqueous solution of 3-[2-(dim6thytamino)ethyl]-N- 
methyl-1M-indole-5-methanesulphonamide or a physiologically acceptable salt or solvate thereof, which solu- 
tion has a pH in the range of pH 5 to pH 7. 

30 A further altemative aspect of the present Invention provides a method for the treatment of a mammal, 
including man, suffering from or susceptible to cephalic pain, in particular migraine, which comprises intranasal 
administration of a pharmaceutical composition comprising an aqueous solution of 3-[2-(d^methytamino)ethyl]- 
N-methyl-1H-indole-5-methanesulphonamlde or a physblogically acceptable salt or solvate thereof wherein 
the pH of the solution Is In the range of pH 5 to pH 7. 

35 The following non-limiting examples further illustrate the Invention. 

Example 1 

3-[2-(Dimethylamino)ethyll-N-methyl-1 H-indole-5-methanesulphonamlde sulphate (2:1) 
40 Sulphuric acid solution (2N,169ml) was diluted with water (106ml) and added rapidly dropwise to a stirred 
solution of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide (lOOg) in ethanol (2,31) 
and water (25ml) at reflux. The resulting solution was cooled to 45^, then seeded, cooled to 4^0 and aged 
1h. The reaction mbcture was filtered and the fDtrate washed with ethanol (50ml) then dried at 40^0 in vacuo 
to give the title compound (1 14g) In a solvated form, m.p. 157*^ (decomp.). 
45 Assay shows 6.1 6%w/w ethanol by G.C. 

H.p.Lc. 97.3% corrected, 0.84% w/w water content. 

Analysis Found C, 47.75; H, 6.82; N,ll.ll; 

^ S, 13.00 

C29H44NgOQS.O.99C2H5OH.0.35H2O requires C,48,6l; H,6-88; 

N,11.35; S,12.98%. 

55 

The following non-IImitlng examples Illustrate pharmaceutical fomnulatlons for Intranasal administration 
according to the Invention. 
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Examples 2 and 3 
STHRILE FORMULATION 



Example 2 



Example 3 
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Compound of formula (I) 20iTig 400m9 

Sulphuric Acid (concentrated) BP 4.23rng 84.8ing 

Sodium Hydroxide BP qs to pH 5.4-5-€ q3 to pH 5.4-5.6 

Bulk Water for Injections Ph. Eur. to Iml to 1ml 

The compound of formula (I) is dissolved in the sulphuric add previously diluted with water. The solution 
is made up to approximately 90% of volume. The solution pH Is adjusted to 5.5 with sodium hydroxide solution 
and the solution finally made up to volume. The solution pH is remeasured and adjusted if necessary. 

The solution may be packaged for intranasal administration, for example by filling Into vials, sealing and 
sterilising the vials by autodaving at 121<>C for not less than 15 minutes. ^ : : ^ 

Examples 4 and 5 

PRESERVED FORMULATION 



Example 4 



Example 5 



30 



35 



Compound of formula (I) 
Sulphuric Acid <concent rated) BP 
Phenylethyl Alcohol USP 
Benzalkonium Chloride USNF 
Sodium Hydroxide BP 
Purified water B,P. 



25mg 
5 - 3mg 
4mg 
0.2mg 



400mg 
84.8mg 
4mg 
0 .2mg 



qs to PH5.4-5.6 qs to pH 5.4-5.6 
to 1ml to 1ml 



40 



45 



The compound of formula (I) was dissolved In the sulphuric acid previously diluted with water. Phenylethyl 
alcohol and benzalkonium chloride were added and the solution made up to approximately 90% of volume. The 
solution pH was adjusted to 5.5 with sodium hydroxide solution and the solutbn finally made up to volume. 
The solution pH was remeasured and adjusted If necessary, i 

In a similar manner further preserved fornnjiations were prepared containing 5, 1 0, 50, 1 00 and 200mgml-^ 
of the compound of fonmula (I). 

Fonmulations were administered in unit dose volumes of 100^ to either one or both nostrils of patients suf- 
fering from a nK>derate or severe migraine attack to deliver a dose of 1 , 5, 10, 20 or 40mg of the compound of 
fonmula (I}. 
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Examples 6 and 7 
STERILE FORMULATION 

5 

Example 6 Example 1 

Coitqpound of formula (I), 

10 

sulphate salt (2:1) 23.2mg 465mg 

Sodium Hydroxide BP qs to pH 5.4-5.6 qs to pH 5.4-5.6 

Bulk Water for Injections Ph. Eur. to 1ml to 1ml 

IS 

The compound of fomr^ula (I), dul phate (2: 1 ), is dissolved in water and the solution made up to approximately 
90% of volume. The solution pH is adjusted to 5.5 with sodium hydroxide solution and the solution finally made 
up to volume. The solution pH is remeasured and adjusted if necessary. 

The solution may be packaged for intranasal administration, for example by filling into vials, sealing and 
20 sterilising the vials by autodaving at 121^ for not less than 15 minutes. 

Examples 8 and 9 

PRESERVED FORMUUVTION 

25 

Example 8 Example 9 
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Compound of formula (I), 
sulphate salt (2:1) 
Phenylethyl Alcohol USP 
Benzalkonium Chloride 
Sodium Hydroxide BP 
Purified Water B.P, 



23.2mg 
4 .Omg 
0.2mg 



465mg 
4. Omg 
0.2mg 



qs to pH 5.4-5,6 qs to pH 5,4-5.6 
to 1ml to litd 



The compound of formula (I), sulphate salt (2:1), is dissolved in water. Phenylethyl alcohol and benzat- 
40 konlum chloride are added and the solution made up to approxin^tely 90% of volume. The solution pH Is adjus- 
ted to 5.5 with sodium hydroxide solution and the solution finally made up to volume. The solution pH is 
remeasured and adjusted if necessary. 
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Examples 10 to 13 
STERILE FORMULATION 
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Example 10 Example 11 Example 12 
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Compound of formula (I) 25mg 50mg lOOmg 

Sulphuric acid (cone.) BP 5.3mg 10 . 6mg 21.2rog 

Bulk Water for to 1ml to 1ml to Ind 

Injections Ph. Eur. 

Example 13 
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Compound of formula (I) 200mg 

Sulphuric acid (cone.) BP 42.3mg 

Bulk Water for to 1ml 
Injections Ph. Eur. 



The compound of formula (I) was dissolved in the sulphuric acid previously diluted with water. The solution 
was made up to approximately 90% of volume. The solution pH was adjusted to pH 5.4 to 5.6 with sodium hyd- 
roxide BP solution and the solution finally made up to volume. The solution pH was remeasured and adjusted 
if necessary. 

The fonmulations are filled into v^ls In 1 00^1 aliquots, the vials are sealed and are sterilised by autodaving 
at 121^ for not less than 15 minutes. The sterile unit dosage vials are assembled into a convenient delivery 
device prior to use. 

The formulations are administered in unit dose volumes of 100^1 to a single nostril of patients suffering from 
a moderate or severe migraine attack to deliver a dose of 2.5, 5, 10 or 20mQ of the compound of fonmula (I). 



Examples 14 and 15 



STERILE FORMULATION 



Example 14 



Example 15 
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Compound of formula (I) 200mg 

Sulphuric acid (cone) BP 42.3ing 

Sodium Saccharin BP lOrag 

Bulk water for Injections Ph. Eur. to 1ml 



200ing 
42.3icg 
20ing 
to 1ml 



The compound of fonmula (I) was dissolved in the sulphuric acid previously diluted with water. The solution 
was made up to approximately 90% of volume and the saccharin dissolved therein. The solution pH was adjus- 
ted to pH 5.4 to 5.6 with sodium hydroxide BP solution and the solution finally made up to volume. The solution 
pH was remeasured and adjusted if necessary. 

The formulations are filled into vials in 100^1 aliquots, the vials are sealed and are sterilised by autodaving 
at 121^ for not less than 15 minutes. The sterile unit dosage vials are assembled into a convenient delivery 
device prior to use. 

The formulations are administered in unit dose volumes of 1 0O^i to a single nostril of patients suffering from 
a moderate or severe migraine attack to deliver a dose of 20mg of the compound of fonnula (I). 
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Examples 16 and 17 
STERILE FORMULATIONS 
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Example 16 



Example 17 



Coxqpound of forraula (I), 

Succinate salt (1:1) 70ing 
Sodium saccharin BP 

Builc Water for Injections Ph. Eur. to 1ml 



TOmg 
20xng 
to 1ml 



IS 



20 



The compound of fomiula t, succinate salt (1 :1) is dissolved in water. The solution b made up to approxim- 
ately 90% of volume and the saccharin dissolved therein. The solution pH is adjusted to pH 5.4 to 5.6 with 
sodium hydroxide BP solution and the solution finally made up to volume. The solution pH is remeasured and 
adjusted if necessary. 

The solution may be packaged for intranasal administration, for example by filling into vlats, sealing and 
sterilising the vials by autodaving at 121^ for not less than 15 minutes. 



Claims 
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1. 3- [2- (dimethylamino) ethyQ -N-methyl-1H-indole-5-methanesulphonamide sulphate salt (2:1) and 
physiologically acceptable soh^ates thereof. 

2. A pharmaceutical composition which comprises 3-[2-(dimethylamino)ethyl]-N-fnethyt-1H-indole-5- 
methanesulphonamide sulphate salt (2:1) or a physiologically acceptable solvate thereof as active ingre- 
dient together with a pharmaceutically acceptable carrier. 

3. A pharmaceutical composition as claimed in Clatm 2 adapted for inbBnasal administration. 

4. A phamiaceutical composition as claimed in Olaim 2 or Claim 3 wherein the salt is in the form of an aqueous 
solution. 

5. A phamiaceutical composition as claimed in Claim 4 wherein the pH is in the range of pH 5 to pH 7. 

40 6. A phamiaceutical composition as claimed In Qalm 4 or Claim 5 which contains the salt In a concentration 
of 20mgml-i to 500mgml-^ 

7. A pharmaceutical composition as claimed In any one of Claims 2 to 6 which Is fonmutated In unit dosage 
form comprising 0.5 to lOOnng of active ingredient 
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8. A phamiaceutical composidon adapted for intranasal administration which comprises a sterfle aqueous 
solution of 3-[2-(diniethylamino)ettiyl}-N-methyl-1H-indo1e-5-methanesulphonamide sulphate salt (2:1) or 
a physiologically acceptable solvate thereof in a concentration of 20mgml-i to SOOmgmM. which solution 
has a pH in the range of pH 5 to pH 7. 

9. 3-[12-^dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide sulphate salt (2:1) or a 
physiologically acceptable soh^ate thereof for use In therapy. 

10. Use of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide sulphate salt (2:1) or a 
physiologically acceptable solvate thereof in the preparation of a medicament for use in the treatment of 
conditions associated with cephalic pain, in particular migraine. 

11. A process for the preparation of 3-[2-(dimethylamino)ethyl]-N-methyM H-indole-5-mettianesulphonamide 

8 
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sulphate salt (2:1) and pharmaceutically acceptable solvates thereof which comprises 

(A) reacting 3-I2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonaniide or a salt or sol- 
vate thereof with sulphuric acid; or 

(B) reacting a salt of 3-[2-(dlniethylamino)ethyl]-N-nnethyl-1H-indole-5-niethanesulphonamide or a sol- 
vate thereof with an appropriate sulphate salt. 

12. A process for the preparation of a pharmaceutical composition as claimed in any one of Claims 2 to 8 which 
comprises admixing 3-[2-(dimethyiamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide sulphate 
salt (2:1) or a pharmaceutically acceptable solvate thereof with a pharmaceutically acceptable carrier. 

13. A process for the preparatbn of a phanmaceutical composition as claimed as claimed in any one of Qalms 
2 to 8 which comprises admixing 1 motar equivalent of 3-[2-(dimethy1amlno)ettiyl}-N-methy1-1H-lndole-5- 
methanesulphonamide and 0.5 to 0.7 molar equivalent of concentrated sulphuric acid in water. 

14. A phannaceutical composition In afonm adapted for Intranasal administration which comprises an aqueous 
solution of 3-[2-(dimethylamino)ethyl]-N-methyt-1H-indole-5-methane3ulphonamide or a physiologically 
acceptable salt or soh/ate thereof, which solution has a pH in the range of pH 5 to pH 7. 
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